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helium is a monatomic gas of density about twice that of hydrogen
and of atomic weight 4. We now know that it is the first of that remark-
able group of inert monatomic gases, namely helium, neon, argon,
krypton, xenon, and the radioactive emanations which have played
such an important part in helping to fix the arrangements of the
electrons in the outer atom.
In 1903, Ramsay and Soddy found that helium was produced by the
transformation of radium, and, as a result of a series of researches,
Rutherford showed that the alpha particles which are ejected with
great velocity from radioactive atoms are identical with helium nuclei.
It is probable that the greater part, if not all, of the helium found in
the earth and in the natural gases escaping from the earth owes its
origin to the alpha particles expelled from the radioactive elements
during their transformation in the earth's crust___
Helium is present in our atmosphere in small quantity, about one
part in 185,000 by volume. In the early days, most of the helium used
for experimental purposes was obtained by heating radioactive minerals
and particularly the mineral thorianite from Ceylon. It was also found
that helium is often present in considerable quantity in the gases escaping
from hot springs and the natural gases from the earth's crust.
In 1914, Sir Richard Threlfall suggested to the Board of Inventions
of the Admiralty that, on account of its lightness and non-inflammability,
helium might prove of great service for balloons and airships. Prof.
J. C. McLennan was asked to initiate experiments to see whether
helium could be separated in quantity from the natural gases escaping
from the earth in certain districts of Canada which were known to
contain about I per cent of helium by volume. Arrangements were
made on a semi-commercial scale to purify the helium by liquefying
the methane and other gases present. The impure helium was con-
centrated in the non-liquefying portion. In this way, many thousands
of cubic feet of helium were prepared and transported in cylinders
at high pressure. About the same time, the Bureau of Mines of the
U.S.A. began similar experiments on a large scale, using the natural
gases of Texas, which are rich in helium. Large quantities of helium
were separated by liquefaction methods, and the cost of helium was
found to be sufficiently low to use it in airships in place of hydrogen.
Apart from the cost of transport, the expense of separation of helium
decreases with the concentration of the helium in the natural gases.